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Japaneas Patent Laid-Open Publication No. Heiaei 7-312405

(TITLE OF THE IhTVENTION]

Semiconductor Device

[CLAIMS)

1. A semiconductor device including a semiconductor

chip, inner leads electrically connected to the

semiconductor chip, and a resin encapsulate adapted to

encapsulate the semiconductor chip and the inner leads,

wherein each of the inner leads is partially protruded from

a lower surface or an upper surface of the resin

encapsulate.

2. The semiconductor device in accordance with claim

1, wherein the inner leads are electrically connected to

the semiconductor chip by bumps, respectively.

3. A semiconductor device including a semiconductor

chip, a plurality of inner leads electrically connected to

the semiconductor chip, and a resin encapsulate adapted to

encapsulate the semiconductor chip and the inner leads,

wherein each of the inner leads is encapsulated at a

portion of the thickness thereof while being exposed at the

remaining portion thereof in such a fashion that it has an



encapsulated main lead surface serving as an electrical

connection to the semiconductor chip, and an exposed main

lead surface positioned opposite to the encapsulated main

lead surface, the exposed main lead surface serving as an

outer lead.

[DETAILED DESCRIPTION OF THE INVENTION]

[FIELD OF THE INVENTION]

The present invention relates to a technique

effective if applied to semiconductor devices.

[DESCRIPTION OF THE PRIOR ART]

In conventional semiconductor devices, a

semiconductor chip is typically connected with inner leads

by means of wires or bumps. Such a semiconductor device

has a structure in which outer leads are laterally

protruded from an encapsulate.

[SUBJECT MATTERS TO BE SOLVED BY THE INVENTION]

After reviewing the prior art, the inventors have

found the following problems. A down- si zing of recent

system appliances using semiconductor devices has resulted

in a requirement to reduce the size of circuit boards on

which semiconductor devices are mounted. To this end,

attempts to reduce the size of semiconductor devices have



been made in order to achieve an improvement :n the

mounting efficiency of circuit boards resulting i n a

reduction in the size of those circuit boards.

In most cases, such a reduction in the si2e of

semiconductor devices have been achieved by reducing the
size of semiconductor chips. For such a reduction in the
size of semiconductor devices, outer leads have not been
the subject of interest. That is, there has been no
attempt to reduce the area occupied by outer leads of a

semiconductor device on a circuit board. Since
conventional semiconductor devices have a structure in
which outer leads are laterally protruded from a resin
encapsulate, they have a mounting area increased by the
area of the outer leads laterally protruded from the resin
encapsulate. As a result, the conventional semiconductor
devices involve a problem in that the mounting efficiency
thereof on a circuit board is degraded.

An object of the invention is to provide a technique

capable of improving the mounting efficiency of a

semiconductor device on a circuit board.

Other objects and novel features of the present

invention will become more apparent after a reading of the

following detailed description when taken in conjunction

with the drawings.

[MEANS FOR SOLVING THE SUBJECT MATTERS)

A representative of inventions disclosed in this

application will now be summarized in brief.

In a semiconductor device in which a semiconductor

chip and inner leads electrically connected to the

semiconductor chip are encapsulated by resin, each of the



inner leads is partially protruded from a lower surface or

an upper surface of the resin encapsulate.

For a semiconductor device in which a semiconductor

chip and inner leads electrically connected to the

semiconductor chip are encapsulated by resin, the present
invention can improve the mounting efficiency of the

semiconductor device on a circuit board by protruding a

portion of each inner lead from the lower or upper surface
of the resin encapsulate in such a fashion that the outer
leads of the semiconductor device are received in an area
occupied by the resin encapsulate, thereby reducing the
mounting area of the outer leads by the area of outer leads
laterally protruded from a resin encapsulate in the case of
conventional semiconductor devices.

Nov, the present invention will be described in
detail in conjunction with embodiments thereof.

In the drawings associated with the embodiments,
elements having the same function are denoted by the same
reference numeral, and repeated description thereof will be
omitted.

[EMBODIMENTS)

Fig. 1 is a view illustrating a semiconductor device

having a structure according to an embodiment of the

present invention. The semiconductor device according to

the embodiment of the present invention shown in Fig. 1 has

a rectangular structure. Fig. 2 is a side view. of the

semiconductor device when viewed at the shorter side of the

rectangular structure. Fig. 3 is a side view of the

semiconductor device when viewed at the longer side of the

rectangular structure. Fig. 4 is a plan view of the

semiconductor device when viewed at the bottom.

In Figs. 1 to 4, the reference numeral 1 denotes



inner lead portions, 2 bumps, 3 a chip, 4 a resin

encapsulate, and 5 outer lead portions, respectively.

As shown in Fig. 1, the semiconductor device of the

present embodiment includes leads having a stepped lead

structure. Each lead has an inner lead portion 1 serving

as an inner lead, and an outer lead portion 5 serving as an

outer lead.

The stepped lead structure can be obtained by half-

etching the inner lead portions 1 of the leads.

Alternatively, the stepped lead structure may be obtained

by bonding two lead sheets to each other in such a fashion

that they define a step therebetween, and then cutting the

bonded lead sheets.

Within the resin encapsulate 4, bumps 2, which may be

made of, for example, solder, are provided on the inner

lead portions 1, respectively. Through these bumps 2, the

inner lead portions are electrically connected to the

semiconductor chip 3. Bumps previously provided at the

semiconductor chip 3 may also be used as means for

electrically connecting the inner lead portions 1 to the

semiconductor chip 3. Alternatively, wires may be used.

As shown in Figs. 2 to 4 , the outer lead portions 5,

which are protruded from the resin encapsulate 4, are

mounted on a circuit board or the like while being in

surface contact with the circuit board. Accordingly, it is



possible to reduce the mounting space of the semiconductor

device by the area of outer leads laterally protruded from

a resin encapsulate in the case of conventional

semiconductor devices. Otherwise, this area may be used to

mount other elements.

Now, a lead frame included in the semiconductor

device according to the present embodiment will be

described in conjunction with Fig. 5.

In Fig. 5, the reference numeral 3A denotes a larger

semiconductor chip, 3B a smaller semiconductor chip, 2A

bumps for coupling inner leads to the larger semiconductor

chip, and 2B bumps for coupling the inner leads to the

smaller semiconductor chip, respectively.

As shown in Fig. 5, the lead frame of the

semiconductor device according to the present embodiment

has a structure in which inner leads extend radially around

an area near the center of the lead frame. Accordingly,

any one of the semiconductor chips having different sizes,

that is, the larger semiconductor chip 3A and smaller

semiconductor chip 3B indicated by phantom lines, can be

connected with the inner lead portions 1 by shifting each

pad position of the semiconductor chip 3A or 3B to a

position where the semiconductor chip 3A or 3B can be

connected to the inner leads 1, and providing a bump 2A or

2B at the shifted position. The electrical connection
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between the inner leads and the semiconductor chip obtained

by use of bumps as mentioned above provides an useful

effect which cannot be expected in the case using wire

connection. That is, one lead frame, which is configured

in accordance with the present embodiment, can be applied

to a variety of semiconductor chips.

Referring to Figs. 6 and 7, other embodiments of the

present invention are illustrated, respectively.

In a semiconductor device according to the embodiment

of Fig. 6, there is no step between the inner and outer

lead portions 1 and 5 of each lead, as compared to the

semiconductor device of Fig. 1. In this case, the

semiconductor device includes leads each serving as both

the inner and outer leads. In accordance with this

embodiment, about 2/3 of the thickness of each lead is

encapsulated by resin. One main surface of each lead,

namely, the encapsulated main surface (upper surface) ,

serves as an electrical connection to the semiconductor

chip. About 1/3 of the thickness of each lead is exposed

from the resin. The other main surface of each lead,

namely, the exposed main surface, serves as a connection

terminal to a mounting circuit board, for example, an outer

lead.

In accordance with such a structure, it is possible

to secure the area, where the outer leads can be connected
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to the circuit board, upon the mounting of the

semiconductor device. Furthermore, a thin package can be

produced. In accordance with this embodiment, it is also

unnecessary to provide a stepped lead structure for the

lead frame.

In a semiconductor device according to the embodiment

of Fig. 7, radiation fine 6 are provided on the

semiconductor chip 3 shown in Fig. 1 in order to radiate

heat generated from the semiconductor chip 3.

Although the above embodiments have been described as

being applied to rectangular semiconductor devices, they

may also be applied to square semiconductor devices. Also,

the above embodiments have been described as being applied

to a semiconductor device having a COL (Chip On Lead)

structure to protrude outer leads thereof from the lower

surface of the encapsulate. In the case of a semiconductor

device having an LOC (Lead On Chip) structure, outer leads

thereof are protruded from the upper surface of the

encapsulate.

For a semiconductor device in which a semiconductor

chip and inner leads electrically connected to the

semiconductor chip are encapsulated by resin, the present

invention can improve the mounting efficiency of the

semiconductor device on a circuit board by protruding a

Portion of each inner lead from the lower or upper surface

8



of the resin encapsulate in such a fashion that the outer

leads of the semiconductor device are received in an area

occupied by the resin encapsulate, thereby reducing the

mounting area of the outer leads by the area of outer leads

laterally protruded from a resin encapsulate in the case of

conventional semiconductor devices.

Although the preferred embodiments of the invention

have been disclosed for illustrative purposes, those

skilled in the art will appreciate that various

modifications, additions and substitutions are possible,

without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.

[EFFECTS OF THE INVENTION]

Effects obtained by a representative one of the

inventions disclosed in this application will now be

described in brief.
For a semiconductor device in which a semiconductor

chip and inner leads electrically connected to the
semiconductor chip are encapsulated by resin, the present
invention can improve the mounting efficiency of the
semiconductor device on a circuit board by protruding a
portion of each inner lead from the lower or upper surface
of the resin encapsulate in such a fashion that the outer
leads of the semiconductor device are received in an area
occupied by the resin encapsulate, thereby reducing the
mounting area of the outer leads by the area of outer leads
laterally protruded from a resin encapsulate in the case of
conventional semiconductor devices.


